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Abstract The Yuantoushan biotite granitic porphyry intrusion is located at the southern Nileke. Copper mineralization prevalently
occurs within the intrusion especially in the shattered zone. The granite has typical porphyritic texture where phenocrysts are
composed of alkali feldspar and biotite and matrix is mainly composed of feldspar biotite quartz and minor sulfide. Trace element
patterns for the granite are significantly depleted in HSFE Nb Ta P Ti and enriched in Pb and LILE ( except Sr) indicating
products of arc magmatism. Zircon U-Pb age for the granite is 269 +3Ma. According to its geochemical features we inferred that the
granite were derived from a source mainly is composed of the lower continental crust materials with minor mantle substance and the
lower continental crust has similar geochemical features with arc magma. In addition the Yuantoushan granite has high (¥ Sr/%Sr)
ratios (0. 706054 to 0.709228) and Pb contents (5. 05 x 10 ° ~32.5 x 10 %) indicate the occurrence of contamination of continental
crust materials during its emplacement. The involvement of fertilized materials from the melting-assimilation-storage homogenization
( MASH) zones which settled in the bottom of lower continental crust induced the primary magma of the Yuantoushan intrusion
enriched in water and metals. The geochemical data of the Yuantoushan granite indicates it was formed at post-collision setting and
controlled by a delamination of mantle lithosphere. The delamination could be induced by the collapse of Central Asian Orogenic Belt or
by the activity of Tarim mantle plume.
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Fig.2  Microphotographs of biotite granitic porphyry from Yuantoushan intrusion
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1 (wt%) (x107%)
Table 1 Major ( wt%) and trace ( x 10 °) element compositions of biotite granitic porphyry from Yuantoushan
Sample YTS7 YTS9 YTSI1 YTS12 YTS13 11YT2 11YT3 11YT4 11YT5 11YT6 11YT7
Si0, 74. 16 73.99 74.03 74. 86 73. 47 73.72 72. 68 72. 69 74.36 73.03 74.55
TiO, 0.14 0.14 0.13 0.13 0.12 0.15 0.13 0.13 0.15 0.11 0.14
Al O, 13.70 13. 11 13.29 14. 09 13. 54 13.37 13.13 12.78 13.53 11. 81 13.49
Fe, 0,7 0.88 0.34 0.48 0.73 0.57 0.98 0.87 0.90 0.96 1.26 1.04
MnO 0.02 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01
MgO 0. 46 0.44 0.53 0.51 0. 46 0.43 0.52 0.43 0.47 0.36 0.48
Ca0 0.16 1. 15 0.85 0.16 0. 80 1.00 1. 68 1. 64 0.38 2.53 0.24
Na, O 4. 16 3.99 4.01 3.78 3.77 4. 46 4.05 3.99 4.47 3.79 4. 11
K,0 5.48 5.07 5.11 4.73 5.62 4. 44 4.79 4.73 4.59 4.29 5.02
P, 05 0. 04 0. 04 0.04 0.03 0.04 0. 04 0.05 0.05 0.05 0. 04 0. 04
LOI 0. 47 1.38 1. 16 0.70 1.30 1.12 1.76 1.74 0. 61 2.35 0.63
Total 99. 66 99. 65 99. 65 99.73 99. 69 99.72 99. 67 99. 09 99. 58 99. 58 99.75
Se 1.34 0. 84 1.38 1.37 1.03 3.21 2.90 3.15 2.75 3.08 3.11
Ti 973 923 930 938 886 774 766 714 777 664 743
A% 10.7 10.5 9.20 9. 08 7.57 12.8 12.7 12.9 12.3 13.1 13.3
Cr 11.3 0. 85 44. 6 0. 80 0.50 25.6 24.5 23.3 25.1 31.5 27.0
Mn 161 138 180 157 185 173 176 146 158 192 143
Co 30. 8 17.0 15.3 16.3 9.0 1.71 1.83 2.19 1. 46 2.86 1.48
Ni 6.77 0.26 27.95 0.39 0. 26 8.17 8.59 11. 06 8. 80 8. 87 6.50
Ga 18.5 16.7 20.3 18.5 17.7 15.1 16.2 15.7 15.8 14.3 15.6
Ge 0.87 0. 84 1.07 0. 89 0. 82 0.97 0. 86 0.97 1. 05 0.95 0.91
Rb 108 93.5 103 101 113 85.8 88.2 89.2 88.4 84.3 97.8
Sr 52.4 56.9 41.6 41.2 43.0 38.5 31.8 92.9 33.1 81.9 32.4
Y 4.38 3.83 4. 41 3.93 4.27 4.87 5.28 4.93 3.85 5.07 4.46
Zr 70.5 62.0 71.8 64.2 66.2 60.3 60.5 60.7 61.7 52.5 60.7
Nb 2.78 2.63 2.78 2.71 2.72 2.44 2.34 2.34 2.45 2.02 2.43
Cs - - - - - 1.17 0.98 1. 15 1.59 0.77 1.23
Ba 729 667 770 575 872 636 594 3273 585 2905 711
La 14.2 14.0 12.7 18.0 8.83 10.2 8. 82 17.1 11.8 17.9 12.4
Ce 27.5 27.2 26.0 33.3 18.8 22.4 19.0 33.6 24.4 35.3 25.6
Pr 3.47 3.51 3.27 4.15 2.37 2.87 2.51 3.85 2.80 4. 11 3.13
Nd 12.2 12.3 12.1 14.6 9.09 10.9 9.61 13.9 10.5 14.6 11.5
Sm 1. 81 1.86 1. 86 2.04 1.49 1. 89 1.79 2.04 1.65 2.13 1.82
Eu 0. 47 0. 40 0.42 0.45 0.41 0.38 0.41 0.58 0.38 0. 65 0.44
Gd 1.37 1.27 1.28 1.39 1.08 1.44 1.39 1.56 1.24 1. 67 1.40
Th 0.18 0.15 0.16 0.15 0.16 0.18 0.19 0.19 0.16 0.19 0.17
Dy 0.85 0.79 0. 84 0.78 0.74 0. 88 0.98 0. 88 0.79 0. 86 0. 83
Ho 0.17 0. 14 0.17 0.14 0.15 0.17 0.18 0.17 0.14 0.16 0.15
Er 0.47 0.41 0.43 0.39 0.41 0. 46 0.49 0. 46 0.37 0.42 0.38
Tm 0.07 0. 06 0. 06 0. 06 0. 06 0.07 0.07 0.07 0. 06 0.07 0. 06
Yb 0.43 0.41 0. 40 0.37 0.42 0.50 0.51 0.48 0.39 0.43 0.41
Lu 0.07 0. 06 0.07 0.05 0.07 0. 08 0.08 0. 08 0. 06 0.07 0. 06
Hf 2.45 2.22 2.46 2.33 2.26 2.15 2.12 2.10 2.20 1.87 2.15
Ta 0.27 0.23 0.24 0.23 0.22 0.21 0.21 0.21 0.22 0.19 0.22
Pb 17.1 32.5 7.10 22.1 12.3 5.05 12.8 7.12 16.0 11.9 7.99
Th 2.87 2.62 2.86 2.77 2.78 2.64 2.51 2.52 2.55 2.30 2.53
U 0.93 1.07 0.99 1.17 1. 18 1.07 1.01 1. 12 0.93 0.97 0. 85
( 3b).
MnO PO, Ti0, () €O PO, Si0,

. ALO,.MgO.Na,0 K,O Si0, I .
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Fig.4 Trace REE distribution pattern ( a) and element spider diagram (' b) of biotite granitic porphyry from Yuantoushan ( the

chondrite and primary mantle normalized data after Sun and McDonough 1989)
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Table 2 LA-dCP-MS zircon U-Pb results for the biotite granitic porphyry from Yuantoushan
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) 207 pb/2(16 Pb 207 Pb /235 U 206 Pb /238 U 207 pb/2(16 Pb 207 Pb /235 U 206 Pb /238 U
Analysis Th v Th ratio ratio ratio age( Ma) age( Ma) age( Ma)
spots U
(%10 ’6) ratio lo ratio lo ratio lo age lo age lo age lo
YTS7-01 345 576 0.60 0.05246 0.00412 0.30083 0.02689 0.04159 0.00055 306 171 267 21 263 3
YTS702 167 366 0.46 0.05413 0.00432 0.31604 0.02855 0.04234 0.00052 377 173 279 22 267 3
YTS703 81 151 0.54 0.05351 0.00426 0.31065 0.02767 0.04211 0.00047 350 172 275 21 266 3
YTS704 211 371 0.57 0.05707 0.00312 0.33024 0.02118 0.04197 0.00048 494 117 290 16 265 3
YTS7-05 318 492 0.65 0.05499 0.00472 0.3174 0.03084 0.04186 0.00056 412 185 280 24 264 3
YTS7-06 221 497 0.44 0.0539 0.00186 0.32741 0.01491 0.04381 0.00056 367 75 288 11 276 3
YTS707 274 433  0.63 0.05176 0.00122 0.30547 0.01032 0.04267 0.00051 275 52 271 8 269 3
YTS7-08 170 282 0.60 0.05494 0.00545 0.31388 0.03508 0.04144 0.00062 410 214 277 27 262 4
YTS7-09 188 320 0.59 0.05253 0.00162 0.32318 0.01376 0.04443 0.00061 309 68 284 11 280 4
YTS740 222 579 0.38 0.05048 0.00487 0.29843 0.03233 0.04288 0.00062 217 205 265 25 271 4
YTS741 235 480 0.49 0.04768 0.0022 0.27888 0.01622 0.04192 0.00058 83 97 250 13 265 4
YTS742 168 355 0.47 0.05221 0.00368 0.30761 0.02492 0.04273 0.00054 295 154 272 19 270 3
YTS743 134 284 0.47 0.05285 0.00492 0.30708 0.03322 0.04214 0.00075 322 200 272 26 266 5
YTS744 121 294 0.41 0.05498 0.00429 0.33187 0.02984 0.04378 0.00061 412 170 291 23 276 4
YTS745 269 514 0.52 0.05704 0.00197 0.34886 0.01662 0.04404 0.00067 493 74 304 13 278 4
3 Hf
Table 3 LA-MC-CP-MS Hf composition of zircons from the biotite granitic porphyry
Analysis spots 16Yh /' HE 20 176 He /' I 20 176 Ly /177 HE 20 ene( 1) Ipy 2
YTS7-01 0.061113 0. 000208 0. 282884 0. 000011 0. 002213 0. 000008 9.5 633
YTS7-02 0.032918 0.000115 0. 282915 0. 000009 0. 001239 0. 000003 10. 8 563
YTS7-03 0. 043743 0. 000154 0. 282957 0. 000009 0.001534 0. 000004 12.2 481
YTS7-04 0. 044192 0. 000115 0. 282953 0. 000011 0. 001569 0. 000003 12.0 491
YTS7-05 0. 047254 0. 000147 0. 283001 0. 000009 0. 001620 0. 000004 13.8 395
YTS7-06 0. 042789 0.000134 0.282915 0. 000009 0. 001591 0. 000006 10.7 566
YTS7-07 0. 049654 0. 000230 0. 282939 0. 000012 0. 001667 0. 000005 11.5 519
YTS7-08 0. 053704 0. 000152 0. 282967 0. 000012 0.001903 0. 000005 12.5 467
YTS7-09 0. 029962 0. 000172 0. 282952 0. 000013 0. 001049 0. 000006 12.1 486
YTS740 0. 036354 0. 000094 0. 282932 0. 000012 0.001388 0. 000004 11.4 529
YTS741 0. 049638 0. 000138 0. 282926 0. 000015 0.001788 0. 000004 11. 1 546
YTS742 0. 045349 0. 000212 0. 282990 0. 000011 0.001636 0. 000009 13.4 417
YTS743 0. 044026 0. 000264 0.282918 0. 000013 0. 001606 0. 000009 10. 8 559
"'Nd/"™ Nd 0.512610 ~ Hf
0.512630 exa(t)  3.14 3.3 (1 4) ey(t) ( 3) 26 ph /P U -y (1)
( 6a) o Hf
4 e 1) (twn2)
R? =0.999 ( 6b)
4.1 en( 1) 4.3 en( ) (twn2)
enal) (YSr/¥sr)
(Se/*Sr) ey (1) o
(¥Sr/®Sr) Ce/Pb( 0. 84 ~
( 6a) o 10. 76 5 ) Ce
(YSr/*sr) Sr (18.8x107°~35.3 x107°) Ce-Ce/Pb
Rb/Sr ( 4 ( 7h)
(VSr/*Sr) ( . ) - (Boztug et al. 2007; Qu et al. 2012); Nb-Nb/Th
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4 Sr Nd N N
Table 4 Sr-Nd isotopic date of the biotite granitic porphyry from
Yuantoushan .
Sample YTS6 YTS7 YTS9 YTS11 YTS12
Rb 72. 65 107. 8 93.52 102. 6 101.0 4.3
Sr 211.5 52.40 56. 89 41.57 41.20 g |
Sm 1.68 1.81 1.86 1.86 2.04 e
Nd 10. 96 12.24 12.27 12.11 14.63 ;
8 Rb
86, 0.9941 5.9650 4.7649 7.1614 7.1111
878y )
fog, 0.709872 0.729380 0.726059 0.736738 0.733906
or
2¢ Err.  0.000009 0.000012 0.000010 0.000013 0.000013 °
87,
(ng) 0.706054 0.706466 0.707756 0.709228 0.706590 ( 9)
147
ﬁ 0.0924  0.0892  0.0917  0.0926  0.0844 MASH
o MASH
143 Nd
g 0-512614 0.512623 0.512625 0.512630 0.512610 ( Davidson et al. 2007)
2 ¢ Err.  0.000004 0.000004 0.000005 0.000003 0.000004
143 Nd
( W) 0.512451 0.512466 0.512463 0.512466 0.512461 MASH
' ( Richards 2009) .
enalt) 3.14 3.42 3.36 3.43 3.34
, (S~Cu~Zn )
w2 782 758 763 758 765
( Ma)
Ssmind -0.53 -0.55 -0.53 -0.53 -0.57 ( Candela and Holland 1984)
o Zhao et al. (2008) Yang et al. (2012) 290 ~ 300Ma
280 ~290Ma
260Ma (
) 270Ma

Tian et al. (2010)
. (272 ~291Ma) . Qin et al. (2011)

1996;

Hf

MASH
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